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What We Know, Think We Know, or Are Starting to Know
We know that there are major concerns over the predicted increase in prevalence of 
neurodegenerative diseases like dementia and Alzheimer’s Disease [AD], due to the absence 
of any real effective pharmacological interventions to arrest or reverse these conditions (1).

This astonishing failure rate of drug development for dementia/AD has squarely placed the 
emphasis on early intervention. Cognitive decline is a spectrum, and from a dietary perspective 
it appears that the earlier the intervention, ideally before or at the stage of mild cognitive 
impairment [MCI], the better (2–4).

Of the potential foods and nutrients of interest for the brain, fatty fish and its primary 
components, eicosapentaenoic acid [EPA] and docosahexaenoic acid [DHA], have been centre-
stage since the early epidemiology of diet and dementia risk showed significantly lower risk 
from intakes of these foods and nutrients (5–8).

However, there is a disconnect between the findings from cohort studies and interventions 
testing supplemental EPA/DHA, which may reflect differences between food vs. nutrient 
exposures, lack of sufficient duration of intervention studies, and the baseline cognitive health 
and stage of cognitive decline of the participants (9–11).

One noticeable feature of the intervention studies to date is the use of omega-3 supplements, 
rather than foods. The present study was a food-based intervention on the effects of oily fish 
on cognitive function in older adults. 
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The Study 

The study was conducted in Gauteng, South Africa, in participants over 59yrs of age and 
without cognitive impairment, living independently in a retirement centre. The study was 
conducted in two separate phases: a non-intervention 12-week period followed by a 12-week 
intervention period. 

For the first, non-intervention period, participants underwent cognitive testing at baseline and 
then continued for 12-weeks in their normal routine and diet. Participants then underwent 
testing again at the end of that 12-week period, following which they began their assigned diet 
for a further 12-weeks before final testing post-intervention.

The study used a version of the MIND diet modified for foods available in South Africa, in all 
participants, with the intervention group adding oily fish. Participants were thus randomised 
to one of two diets:

•	 Intervention: Modified MIND diet + weekly oily fish [sardines and anchovy fish paste]

•	 Control: Modified MIND diet + meatballs and texturised soy protein

Participants in the intervention group were provided with two 410g cans of sardines and 75g 
anchovy fish paste per week; those in the control group were given two 410g cans of meatballs 
and 200g texturised soy protein per week. The primary outcome was change in the Cognitive 
Abilities Screening Instrument [CASI] between the start of the intervention period and end 
of the 12-week intervention. The CASI scores from 0-100 and is a validated instrument in 
community samples (12).
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Results: 51 participants completed the intervention period [31 and 26 in the intervention 
and control groups, respectively]. 74% of participants were female and the average age was 
72.7yrs.

•	 Omega-3 Intake/Levels: Total omega-3 fatty acids after 12-weeks were 1,359mg/d and 
724mg/d in the intervention and control groups, respectively. RBC EPA+DHA levels were 
5.91% and 5.60% in the intervention and control groups, respectively.

•	 MIND Diet Adequacy Scores [0-15]: Total MIND diet adequacy after 12-weeks was 8.44/15 
and 8.93/15 in the intervention and control groups, respectively.

•	 CASI Scores: After 12-weeks, participants in the intervention group scored 2.3 points 
higher [mean score 93.3, 95% CI 91.8 to 95.1] compared to the control group [mean score 
91.1, 95% CI 89.2 to 93.0]. Of the subdomains score out of 10, significant differences were 
observed for visual construction [8.81 vs. 7.54 in the intervention and control groups, 
respectively]. 

Figure from the paper illustrating the change in CASI scores [out of a total score of 100] 
between each phase of the study. BL1 represents the start of the 12-week non-intervention 

phase, while BL2 is the start of the 12-week intervention period. PI is ‘post-intervention’, 
after the 12-week intervention period. As you can see, the CASI scores increased in both 
groups between BL1 and BL2, which indicates the potential for a habituating effect of 

taking the test [i.e., participants get better at taking the test due to familiarity]. However, 
there was no difference between groups in this phase, and scores appeared largely similar 

in the control group between BL2 and PI. 
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The Critical Breakdown
Pros: Randomisation was conducted by an independent moderator blinded to the 
intervention. It is a strength that both groups had the same basic MIND-diet modifications, 
thus aiming to have fatty acid composition of diet as the major distinction between 
groups. The study was clearly designed with sensitivity, for example, all who gave consent 
to participate in the study were provided with study foods irrespective of whether they 
subsequently met the inclusion criteria or not. This meant that the provision of foods did 
not oblige people anyone to participate. The population studied were resource-limited, 
living on total monthly incomes of less than $223 USD per month, which is quite novel to see 
relative to the typical demographic in more affluent Western study populations. It indicates 
that food-based interventions could be applied in resource-limited populations, albeit the 
caveat with that point is that study foods were provided. Red blood cell [RBC] measures 
omega-3 fatty acids were used to assess adherence, in addition to self-reported adherence.

Cons: The intervention is very poorly defined. For example, the paper states that the 
participants were given 810g of sardines and 75g anchovy paste per week; but there does 
not seem to be more specific details on targeted daily intakes. The paper states that “both 
groups perceived the study foods to be excessive and chose not to take all of the foods weekly.” 
Ok, so who took what? How much did the intervention group consumed? The paper states 
that participants were asked to record intake and hand back empty containers to assess 
compliance, but these data don’t appear in the paper. The lack of clear prescription and 
defined intervention is a limitation of the present study. The study estimated a required sample 
size of 44 participants per group, thus with 31 and 26 in the intervention and control groups, 
respectively, the study was likely underpowered to detect differences between groups. The 
baseline non-intervention period may have resulted in a habituating effect on completing the 
CASI, evident in the increase in scores over the 12-week non-intervention period.

Key Characteristic
Without doubt the fact that this was a food-based intervention targeting oily fish intake 
makes it relatively unique in the research on omega-3 fatty acids and cognition. In a study 
in adolescent schoolchildren in Norway, the effects of consuming oily fish was compared to 
the effects of omega-3 supplementation over 12-weeks (13). At baseline, intakes of salmon, 
mackerel and herring were associated with better cognitive processing speed; however, there 
were no significant associations between nutrient status and cognitive outcomes after the 
intervention period. 

Nevertheless, this Norwegian trial is instructive of the methodological issues facing this area 
of research: participants were regular oily fish consumers in the home, reflecting the habitual 
population diet, nearly half of participants consumed omega-3 supplements, and baseline 
Omega-3 Index [O3I] levels [RBC EPA+DHA] were 5.8%, in a range that we might expect to see 
little additional benefit to additive omega-3 intake (14).

The present study is not without these issues; some participants were using omega-3 
supplements [although most were not], and RBC EPA+DHA levels were 5.60% in the control 
group, which may mean a lack of effective contrast to determine stronger effects. And the lack 
of substantial difference in the measured levels of RBC EPA + DHA compared to the substantial 
difference in estimates of dietary intake of omega-3 fatty acids from the dietary assessment 
may suggest some lack of compliance and/or measurement errors. Nevertheless, conducting 
this study as a food-based intervention is an important characteristic in an area of research 
dominated by supplement studies. 
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Interesting Finding
Of the cognitive domains that make up the total CASI score, the only subdomain which 
showed a significant difference between groups was for visual construction. Now, why is this 
interesting? Because improvements in various parameters of visual acuity are one of the more 
well-established effects of omega-3 fatty acids, particularly DHA. In early infancy and children, 
visual development is dependent on adequate DHA [in addition to AA] (15,16). 

In adults, there is also some evidence of improved visual capacities. For example, in an 
intervention study which tested the effects of 900mg/d DHA supplementation, visual-
spatial cognitive testing improved over 24-weeks in older adults with age-related cognitive 
decline (10). Thus, it is interesting that the difference between groups in the present study 
was primarily driven by changes in a visual construction, which is a domain of cognition that 
becomes dysfunctional in dementia/AD (17). It appears that long-chain omega-3 fatty acids are 
important for visual neurodevelopment over the lifespan. 

Relevance
This study primarily catches the eye because of the food-based focus of the intervention and 
control group, and because of the low-income and more resource-limited population group. It 
is also good to see a control group that consumed a broadly similar background modified MIND 
diet, which was a positive design feature to try and isolate effects of the differences in omega-3 
fatty acid intakes from the oily fish. 

The study also highlights the ongoing need for important variables to be considered in 
designing any intervention trial on the effects of EPA/DHA on cognitive health: larger sample 
sizes, meaningful comparisons in omega-3 status, and more thorough screening for regular fish 
and/or supplement use. 

For example, a study in Germany comparing >6.8% O3I to <5.7% showed a significantly higher 
odds of cognitive impairment and dementia in the lowest group, compared to the highest (14). In 
the present study, the levels of RBC EPA+DHA were similar between groups, and sitting around 
the lower level as the aforementioned German study. If higher levels had been achieved in the 
intervention group in the present study, would this have strengthened the findings?

In considering that question, we should note that the participants in the present study were not 
cognitively impaired and scored highly on the CASI before the intervention. This may mean that 
there was little overall room for improvement. The effect size is small, although the difference 
in visual construction is consistent with wider knowledge and may plausibly reflect a genuine 
effect of the intervention. 
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Application to Practice
The question over the ‘need’ for long-chain omega-3 fatty acids for cognitive health is certainly 
not resolved by the present study. And the wider evidence remains, in general, contentious. 
Whether there is any difference between omega-3 intakes from foods vs. supplements will need to 
be teased out in future research. Nevertheless, the present study suggests some additional benefit 
to oily fish in the context of a modified MIND diet, compared to a MIND diet without additional oily 
fish intakes.

This would, of course, be consistent with the actual mind diet itself, which makes specific 
recommendations for oily fish intake [minimum dose of 1/week], and for which high adherence to 
the MIND diet appears more beneficial than either a Mediterranean or DASH dietary pattern (18,19). 
All lines of evidence considered, I remain of the opinion that a direct source of EPA+DHA is preferable 
to none for long-term cognitive health across the lifespan. 
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